Potentiation of vincristine and Adriamycin effects in human hemopoietic tumor cell lines by calcium antagonists and calmodulin inhibitors.
verapamil, a calcium-influx blocker, enhanced the cytotoxicity of vincristine (VCR) in vitro 6- to 12-fold in eight human hemopoietic tumor cell lines established from acute lymphatic leukemia, acute myelogenous leukemia, and Burkitt's lymphoma. Great enhancement of VCR cytotoxicity was obtained in a VCR-resistant subline of K562 myelogenous leukemia. A maximum of approximate 100-fold increase in VCR cytotoxicity occurred. Heterogeneity in VCR sensitivity (80-fold difference in sensitivity) was observed in vitro among these human tumor cells. BALL and Daudi cells of B-cell type were more susceptible to VCR. At 6.6 or 20 microM of verapamil, the values for the concentration of drug required for 50% inhibition of cell growth for each cell line fell into a rather narrow range, and heterogeneity in VCR sensitivity among cell lines was circumvented in vitro. Verapamil also enhanced the cytotoxicity of Adriamycin, although the extent of enhancement was considerably small. Enhancement of VCR cytotoxicity also occurred with other calcium antagonists and calmodulin inhibitors. At maximum effective concentration of these reagents, a 3- to 5-fold increase in VCR cytotoxicity occurred in K562 cells. In VCR-resistant K562 cells, a more prominent enhancement (20- to 45-fold) was observed with these reagents. VCR resistance was circumvented in vitro. The mechanism of enhancement of VCR cytotoxicity was explained by the enhanced accumulation of VCR in K562, especially in resistant cells.